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Vehicle seat air passenger seat in particular 

The present invention is related to a vehicle seat, an air passenger seat in particular, 
with a seat frame having several seat separators, between which one sitting part and 
5 one back rest at a time is articulated on the seat frame, the back rest being adjustable 
in its position with respect to the seat separators via an adjustment device. 

From DE 102 14 104 CI, an air passenger seat with a collapsible sitting part is 
known. The back rests are each one swivelling articulated on neighbouring seat 

10 separators. The seat frame has a support beam, running in the horizontal direction, 
on which horizontally running consoles are attached. The free end of the consoles is 
connected with a pneumatic spring, the free end of which has a connection piece for 
connection with the back rest. By adjusting the length of the pneumatic spring, the 
back rest is inclined into the desired position. No adjustment devices for the back 

1 5 rest are arranged on the supporting beam in the region of the collapsible sitting part. 
The back rest for the collapsible sitting part is adjusted by a pneumatic spring which 
is arranged under the neighbouring sitting part, the force of which is transmitted to 
the back rest of the neighbouring seat via a bolt, which is mounted in the seat 
separator. It has proven to be disadvantageous in this construction that it enables to 

20 realise only one seat of the air passenger seat in a collapsible manner, because 
otherwise the consoles of the springs for the articulation of the back rests would be 
obstacles. However, just with longer seat rows it is desirable two realise two or more 
seats, even located adjacent to each other, in a collapsible manner. Further, it has 
proven that the moments acting on the bolt for the transmission of the force to the 

25 neighbouring back rest are as great that the bolt and the assigned component parts 
have to be dimensioned massively, through which manufacturing cost and weight 
are increased. 

From DE 195 34 024 C2, a seat group is known in which at least one sitting part is 
30 collapsible upward via a coupling device. Collapsing the sitting part upward takes 
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place via an arm rest which is assigned to the sitting part. An adjustment device for 
the back rest is not described in detail. 

The present invention is based on the objective to provide a vehicle seat with at least 
5 one upward-collapsible sitting part, the back rest of which can be inclined by a 
simple and robust adjustment device. 

According to the invention, this objective is resolved by a vehicle seat with 
characteristics of patent claim 1. The vehicle seat according to claim 11 also 
10 resolves the objective of the invention. Advantageous embodiments form the objects 
of the subclaims. 

The vehicle seat according to the invention has a seat frame with several seat 
separators. Between two seat separators, a back rest and a sitting part are arranged at 

1 5 a time. Each back rest is articulated between two adjacent seat separators directly on 
the seat frame or on one or both seat separator(s), and is adjustable in its position 
with respect to the seat separators via an adjustment device. The sitting parts are 
fixed each one between the seat separators directly on the seat frame or on one or 
both seat separator(s), at least one sitting part being collapsible into an 

20 approximately vertical position in this. The adjustment device for that back rest 
which is assigned to the collapsible sitting part, is arranged between the two seat 
separators enclosing the back rest on one of these seat separators, and it has a lever 
device articulated on the seat separator and a spring element connected to the seat 
separator, which is articulated on one end on a first lever arm, the second lever arm 

25 of the lever device being connected with the back rest. Thus, the adjustment device 
according to the invention is each arranged between the seat separators of an 
upward-collapsible sitting part, so that it is possible to realise two or more sitting 
parts for the vehicle seat in a collapsible manner. Further, the force of the spring 
element on the back seat is transmitted via a lever device which is articulated on the 



L 
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seat separator, so that torsional elements on the lever device are avoided and it can 
be manufactured more easily and at lower cost. Further, the lever device has the very 
important advantage that it permits arrangement of the spring element with respect 
to the seat frame in such a manner that the spring element does not project into the 
5 free space formed by the collapsible seat or that it protrudes into it only in a small 
degree. Thus, knocking edges or stumbling traps which are dangerous for the 
passenger are avoided. The direct connection between seat separator and back rest 
without the detour via a console and the oval main spar additionally leads to a 
reduction of the clearance, because the kinematic chain takes place via less 
10 connected elements. 

Suitably, the seat frame has a support running essentially in the horizontal direction, 
which is connected with the seat separators. At least two of the seat separators are 
equipped with feet. Alternatively, seat separators and seat feet can be attached as 
15 separate component parts in the seat frame. 

Preferably, one at a time of the assigned seat separators for each back rest has a 
horizontally running arm, which points away from the back rest. The spring element 
is suitably fixed on the arm. With respect to known seat frames, like those in DE 102 
20 14 104 CI, there is the advantage that no separate support or console has to be fixed 
on the supporting beam in order to attach the spring element. 

According to the invention, the collapsible sitting part is articulated on the seat 
separator with at least one support arm. A readjustment device is provided for the 
25 collapsible sitting part, which readjusts the latter into its approximately vertical 
position. The readjustment device has preferably a spring element, which runs 
essentially along the seat separator. Through the spring element, the not loaded 
sitting part may be automatically collapsed upward, for instance, in order to release 
the space before the seats. 
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The object according to the invention is also resolved by a vehicle seat which has a 
seat frame with several seat separators. Between a pair of neighbouring seat 
separators, one back rest and one sitting part are arranged at a time. The back rest is 
5 articulated on the seat frame, preferably on one or both of the neighbouring seat 
separators, and is adjustable in its position with respect to the seat separators by an 
adjustment device. The sitting parts are each fixed on the seat frame between the 
seat separators, preferably at least one sitting part being collapsible into an 
approximately vertical position. The adjustment device has at least one spring 

10 element, preferably for the back rest belonging to the collapsible sitting part 
arranged in the back rest, which runs substantially parallel to the swivelling axis of 
the back rest and the one end of which co-operates with the seat separator such that 
the length of the spring element determines the inclination of the back rest. In this 
embodiment, a reduction of the free space before the seat is also avoided by the 

15 arrangement of the spring element in the back rest, and thus the possibility for an 
upward-collapsible sitting part is created. Further, even in this embodiment 
additional stably dimensioned component parts, which transmit torsional moments 
to a neighbouring back rest, can be omitted. 

20 In a preferred embodiment, the adjustment device has a guidance, which is fixedly 
connected with the seat separator and in which the one end of the spring element is 
movably mounted. Preferably, the guidance extends linearly, the guiding plane 
being inclined with respect to the horizontal direction. 

25 In another embodiment, the one end of the spring element can co-operate with a 
reversing lever, which is connected with the spring element on one end and the other 
end of which is arranged in an accommodation which is fixedly connected with the 
seat separator, the reversing lever being articulated on the back rest between its 



ends. In a further embodiment, the reversing lever is swivelling mounted in a 
mounting on the seat separator. 

Suitably, the arms of the lever are substantially at right angles with respect to each 
other. 

Preferred embodiments of the invention are explained in more detail below by 
means of the figures. 

Fig. 1 shows a seat frame with the adjustment device for back rests according to the 
invention. 

Fig. 2 shows a seat separator with adjustment device for the back rest and collapsing 
device for the sitting part. 

Fig. 3 shows a detail view of the spring element in a crank with linear guidance. 

Fig. 4 shows a detail view of the spring element with a reversing lever in a crank- 
like accommodation, 

Fig. 5 shows a seat frame of the state of the art, and 

Fig. 6 shows a back rest with a traverse running spring element for the adjustment 
device. 

Fig. 1 shows a seat frame 10 with seat separators 12 to 18, wherein the middle seat 
separators 14 and 16 are provided with feet 20, 22. The seat frame 10 has a support 
24, running essentially horizontally through the seat separators 20 and 22 and 
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supporting the seat separators 121 and 18 without feet. The support 24 is realised as 
a pipe with oblong cross section. 

Each of the seat separators is provided with an arm rest 26. 

5 

The adjustment device for the back rest between the seat separators 12 and 14 has a 
lever 28, which is rotatably mounted on the seat separator via a pipe 30. In the 
shown example, the lever 28 is provided with bores 34 on one end 32 for the sake of 
saving material, the end 32 being arranged in the back rest and transmitting the force 

10 onto the back rest The end 36 of the lever 28 pointing towards the support 24 is 
connected with a pneumatic spring 38. The free end of the pneumatic spring 38 is 
kept on the seat separator 14 via a link 40. In the region of the link 40, the seat 
separator is provided with a projecting arm 42. This has the advantage that the force 
applied to the back rest is not introduced into the support 24 via the lever 28 and the 

1 5 spring 38, but via the arm 42 into the seat separator. 

In order to adjust the position of the arm rest, the lever 28 swivels around its 
mounting 30. When the pneumatic spring 38 is extended, the end 32 of the lever 28 
swivels forward towards the sitting part. When the pneumatic spring 38 is retracted, 
20 the end 32 of the lever 28 swivels away from the sitting part and the back rest goes 
back. 

The device for collapsing upward the collapsible sitting part is also represented in 
Fig. 2. An arm 44 is also articulated on the seat separator 14 via a bolt 46. In this, 
25 the swivelling axes of the arm 44 and of the lever 28 coincide, so that a greater 
stability for the seat separator is achieved. A second arm of the device for collapsing 
upward is freely rotational mounted on the opposite seat separator, the swivelling 
axis of both arms laying on each other. On the bolt 46, a lever element 48 is torque 
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proof arranged which is connected to a second spring 50 on its free end. The not 
loaded sitting part collapses upward by extending or retracting the spring 50. 

In the sitting part represented in Fig. 1, the mechanism for collapsing upward the 
5 sitting part is attached on the right-side seat separator (with respect top a person 
sitting on the seat) for each seat. For a left-side (seen from the flight direction) seat 
row it makes sense to attach the spring for the lifting mechanism of the seat on the 
right side of the passenger. For a right side row it makes sense to arrange it on the 
left side of the passenger. Thus, it is dealt with a seat in which each sitting part is 
10 collapsible. In doing so, the sitting part may be preferably provided with a 
supporting plane, on which a passenger can support himself on the sitting part which 
is collapsed upward. For the sake of simplicity, the support arm 44 for the sitting 
part is not represented in Fig. 1 . On each left-side seat separator with respect to a 
sitting person, the lever 28 of the adjustment device for the back rest is provided. 

15 

In the solution according to the invention, it becomes clear that each sitting part is 
collapsible upward on the seat frame. In the seat frame 52 known in the state of the 
art in Fig. 5, two adjustment devices for the back rest are attached on the middle 
seat, the force of a pneumatic spring 56 being transmitted to the (not represented) 
20 back rest via a bolt 58 through the assigned seat separator. Also, from Fig. 5 it 
becomes clear that the spring elements for the adjustment of the back rest project 
significantly farther from the support beam 54. In contrary, the use of a lever 28 
according to the invention permits to arrange the assigned spring element on the seat 
separator such that it projects less far into the space. 

25 

Fig. 3 shows an alternative realisation of the adjustment device for the back rest, in 
which the pneumatic spring 60 engages into a linear guidance 64 with a guide cam 
62. The linear guidance 64 is provided in a crank 66. The spring element 60 
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disposed in the back rest has a sleeve 70 with a guidance 68, which supports the rod 
72 of the spring 60. 

By extending the rod 72, the sleeve 70 moves with respect to the crank 62, so that 
5 the back rest is adjusted. 

Fig. 4 shows an alternative realisation, same elements being provided with same 
reference numerals here. The rod 72 is connected with a right-angled reversing lever 
74 on one end. The reversing lever is articulated on the free end of the rod 72. In its 
10 centre, the lever 74 is swivelling mounted in the pipe 70. The end 84 of the reversing 
lever is arranged in a recess 82 of a crank 80. By extending and retracting the rod 
72, the reversing lever 74 swivels around its swivelling axis 78 and moves the back 
rest with respect to the crank 80. 

15 Fig. 6 shows a further embodiment with a spring element 86 running substantially in 
parallel to the swivelling axis A of the back rest. The partially represented back rest 
87 is swivelling mounted with each one bolt 91 and bolt 92 between the seat 
separators 88 and 89. The adjustment of the angular position of the back rest 87 
takes place via the spring element 86, which is disposed in the back rest. It is also 

20 possible to use the realisation from Fig. 3 or Fig. 4 with such a back rest. A back rest 
87 realised in such a manner can be used on the passenger seat without depending 
from sitting parts which are upward collapsible. 

For the purpose of better cushioning, the spring element 86 can be arranged in a case 
25 93, which is shown in a partial section in Fig.6. 

The spring element 86 has a spring arm 94, which ends in a connection piece 96. 
The connection piece 96 is articulated on a reversing lever 98. The reversing lever 
98 has a substantially right-angled shape. The reversing lever 98 is swivelling 
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mounted in a mounting 100 with its end pointing away from the spring element 86. 
The mounting 100 is fixedly connected to the seat separator 89. The reversing lever 
is mounted to swivel in its angle on a bolt 102, which is stationary connected with 
the case 83 or the back rest 87, respectively. 

5 

The whole adjustment device is arranged above the swivelling axis A, so that 
adjustment of the spring element 86 via the reversing lever 98 adjusts the angular 
position of the back rest 87. 

10 The spring element 86 is preferably realised as a gas pressure spring, which is 
integrated above the turning point A into the back rest in the variants 3, 4 and 6. For 
force closure and for maintenance, mounting and so forth the spring is pre-mounted 
in a chassis, together with all the articulating and operating elements. The pre- 
mounted chassis is arrested without clearance in the back rest by a snap fit, which is 

1 5 not shown in more detail. 

The pneumatic spring is installed to be laying vertical to the flight direction. The 
reversing of the working path of the spring takes place via an inclinedly arranged 
crank with linear guidance, as shown in Fig. 3, for instance. In turn, the crank is 

20 fixedly connected with the seat separator. The reversing of the working path of the 
spring can also take place via a tilting lever, as is shown in the variants from Fig. 4 
and 6 in an exemplary manner. In this, the connections of the reversing lever with 
the seat frame or the seat separator may take place via a fork-head shaped mounting 
100 or via a crank, in which a ball-shaped end of the reversing lever is arranged, for 

25 example. 



With upward directed back rest the spring is untensioned, whilst at back rest 
swivelled to the backside, the spring is tensioned. By releasing the spring via a 
locking device, the back rest can be swivelled backward manually. By releasing the 
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locking device, the back rest stays in the actual position. By releasing the locking 
device and disburdening the back rest, the back rest swivels back into the upward 
position. When the locking of the spring (not represented) is released, the back rest 
can be swivelled towards the backside, a relative movement between the seat foot or 
5 the seat separator, respectively, and the back rest resulting in this. This movement is 
transmitted to a rocking lever. The rocking lever rotates in the clockwise direction, 
when seen from the upside. Through the rotation of the rocking lever, the relative 
movement between seat separator and back rest (in the flight direction) is 
transformed into a movement perpendicular to the flight direction. The movement of 
10 the lever compresses the spring. By releasing the locking device, the spring is 
decompressed. The back rest moves into the upward position again. 



